SUMMARY Intestinal lymphoma is frequently associated with sprue-like bowel patterns. A standardized approach to the problem is suggested.
Equally important is standardization of the approach to malabsorption. Biochemical tests performed in different laboratories are subject to too many variables to be of help. Villous patterns are more easily classified and less subject to variations in interpretation or technique (Loehry and Creamer, 1966) . Anatomical evidence of abnormal villous patterns should be found in portions of the bowel uninvolved by lymphoma, if sprue is indeed its precursor. The examination of multiple sections of the uninvolved bowel and classification of the villous patterns is, however, only meaningful if the results can be compared with the usual pattern for a specific population. The knowledge of the usual bowel pattern in health and disease in a large series of necropsies was therefore a precondition for this study.
Materials and Methods
All diagnoses of necropsies and biopsies examined at Pahlavi University Pathology Department were coded with the SNOP code, punched on IBM cards, and screened for lymphoma. Seventy-seven cases of lymphoma involving the intestinal tract were observed from 1960 to 1969. Sufficient material and information was available in 65 cases. Thirty-nine of these permitted also the evaluation of the villous pattern in the uninvolved portions of the bowel undistorted by autolytic changes.
The lymphomas were subdivided in four groups. In the first stage group.bmj.com on October 14, 2017 -Published by http://gut.bmj.com/ Downloaded from was no particular preference for age groups or particular diseases after the first year of life. An incidence of more than 15% of types 4 and 5, that is, convoluted and flat mucosal patterns, must be considered abnormal for the Shiraz area.
The type and extent of the lymphoma and the associated villous pattern in those cases in which material was available is recorded in Table III Practically all cases showed multifocal involvement of the intestinal tract. Scattering of submucosal lymphoma was seen even in stages I-II. Grossly all different forms of lymphoma described by Marshak, Wolf, and Eliasoph (1961) , by Schlaeger (1967) , and Balikian, Nassar, Shammaa, and Shahid (1969) were present: stenosing, diffusely infiltrating, with aneurysmal dilatation, perforated, with submucosal infiltration and roughening of the mucosal pattern, multiple nodular, ulcerative, exophytic, and endophytic. The intestinal mucosal pattern of the uninvolved bowel was unrelated to the macroscopic form of the lymphoma. (Barekat, Saidi, and Dutz, 1971 ). It appears that lymphoma is more frequent in the Middle East than in Europe or North America (Ullmann and Abeshouse, 1932; Gall and Mallory, 1942; Marcuse and Stout, 1950; Rosenberg, Diamond, Jaslowitz, and Craver, 1961; Azar, 1962; Habibi, 1966; Barekat, Saidi, and Dutz, 1971 ) and that intestinal lymphoma accounts for a significant part of this increase (Azar, 1962; Ramot, Shahin, and Bubis, 1965; Eidelman et al, 1966; Habibi, 1966; Geddon, 1970; Nasr et al, 1970; Barekat et al, 1971) .
The association of gluten-dependent as well as socalled tropical sprue with intestinal lymphoma was mentioned in the medical literature during the last few decades. Most authors did not establish a rela-tionship between these two conditions (Lehmkuhl, 1927; Golden, 1936; Fairley and Mackie, 1937; Bickel and Rutishauser, 1942; Fritszche, 1943; Adlersberg and Schein, 1947; Salvesen, 1948; Singleton and Moore, 1949; Bjerkelund, 1950; Rechnitzer, 1953; Skrimshire, 1955; Upshaw and Pollard, 1957; French, Hawkins, and Smith, 1957; Girdwood, 1961; Scudamore, 1961; Eakins, Fulton, and Hadden, 1964; Benson, Kowlessar, and Sleisenger, 1964; Kent, 1964; Banks et al, 1967; Shreeve, Horrocks, and Mainwaring, 1968) . Sleisenger and his coworkers (1953) suggested that sprue may be a factor favouring the development of lymphoma primarily in the bowel. Many reports linking the two conditions have appeared since (Culver et al, 1959; Gough et al, 1962; Barrett, 1964; Eidelman et al, 1966; Austad et al, 1967; Huntington et al, 1970; Nasr et al, 1970) .
Many authors mentioned the prolonged latent period between the onset of sprue and the development of lymphoma, which in one case followed 60 years after the first bout of infantile diarrhoea (Scudamore, 1961; Charache, 1956; Kent, 1964; Austad et al, 1967; Shreeve et al, 1968) . The frequency of lymphoma increases with the duration of sprue symptoms (Tonkin, 1963) . Several cases of gradual transition of mesenteric lymph node lesions from reticulum cell hyperplasia to lymphoma are recorded (Massachusetts General Hospital, 1957; Salera, Coppolino, Cannata, and Serafini, 1960; Whitehead, 1968) . Some of these were associated with dysgammaglobulinaemia (Hermans et al, 1966) . The average latent period from the onset of sprue to the development of lymphoma is 21 years according to Harris et al (1961) , while carcinomas occur after an average period of 38.5 years of sprue (Dawson et al, 1961; Hermans et al, 1966) .
Our cases confirm and substantiate the aetiological association of chronic sprue and primary intestinal lymphoma. The average age of 25 to 33 years of our patients points to an onset of sprue in early infancy. Severe intestinal infections leading to subsequent sprue in infants are well known in the developing regions of the world (Wethered, 1891; Thin, 1890; Siegmund, 1929; Mackie and Fairley, 1929; Keele and Pound, 1946; Klipstein and Falaiye, 1969; Lindenbaum, Kent, and Sprinz, 1966; Jinich, Rojas, Webb, and Kelsey, 1968) and were extremely frequent in central Europe before the turn of the century (Siegmund, 1929) .
Sprue-like atrophy of the bowel mucosa occurs in Shiraz in those infants suffering repeated intestinal infections before the sixth month of life due to insufficient breast feeding and the addition of ill prepared and incompletely sterilized formulas to the diet (Creamer, Dutz, and Post, 1970; Dutz, Sadri, Kohout, Post, and Bandarizadeh, 1970) . Some recover only incompletely and never grow to optimal size (Ronaghy, Kohout, and Hadidi, 1970) . The intestinal atrophy is associated with immune deficiency ) and on necropsy with marked thymic atrophy. There must be mild forms of this disorder, in which a moderate thymic atrophy is associated with clinically undetectable immunodeficiency.
Lymphoreticular neoplasms occur significantly more often in patients with immunodeficiency diseases, as, for instance, Swiss type agammaglobulinaemia, Bruton's disease, ataxia teleangiectatica, and the Wiscott-Aldrich syndrome (Wall and Saslaw, 1955; Page, Hansen, and Good, 1963; Peterson, Cooper, and Good, 1965; ten Bensel, Stadlan, and Krivit, 1966; Goldman, Haggard, McFadden, Ritzmann, Houston, Bratcher, Weiss, Box, and Szekrenyes, 1967; Bierman, 1968) which in turn are associated with sprue and intestinal atrophy (Sanford, Favour, and Tribeman, 1954; Rosecan, Trobaugh, and Danforth, 1955; Wall and Saslaw, 1955) . The increased incidence of Giardia lamblia infection in these cases is probably related to a reduced local immunity rather than being the cause of the sprue (McGrath, O'Farrell, and Boland, 1940; Hermans et al, 1966) . Burnet (1964) suggested that the increased incidence of malignant diseases in early childhood is related to entry of the causative agent in the perinatal period of immunological inadequacy in which recognition of tumour-inducing agents and neoplastic cells is reduced, while the increasing frequency of malignant disease with advancing age is due to the progressive loss of the host's ability to initiate new immunological reactions.
Burkitt's lymphoma is an excellent example of a childhood neoplasm. It occurs in precisely defined geographical areas in tropical Africa and New Guinea (O'Connor, 1963; Dalldorf, 1962) which are characterized by holoendemic malaria with an infantile mortality rate of 12.5 per 1,000 (Dalldorf, 1962; Harris, 1964; Burkitt and Wright, 1970) . The aetiological relationship is supported by the reduced incidence of Burkitt's lymphoma in glucose-6-phosphate-deficient and sickle-cell anaemic infants. (Dalldorf, Linsell, Barnhart, and Martyn, 1964; Luzzatto, Usanga, and Reddy, 1969) . Necropsies on children and infants with Burkitt's lymphoma showed thymic atrophy and excessive amounts of malaria pigment in the spleen (Burkitt and Wright, 1970) . It seems that the heavy and early malaria infection leads to thymic atrophy with reduction in the migration of thymic-dependent lymphocytes into the follicles of the lymph nodes as well as a constant stimulation of the reticuloendothelial portion of the lymph node, which leads to the development of lymphoma in the cephalic portion of the bursal lymph node system.
Considering the available direct and indirect evidence we suggest the following hypothesis for the development of intestinal lymphoma: severe infective stress in early infancy leads to sprue-like atrophy of the bowel mucosa, thymic atrophy, and various degrees of thymic-dependent immune deficiency. Most infants recover completely, few die with intercurrent infection or marasmus. Some remain with various degrees of blunting of the bowel villi, moderate to mild thymic atrophy, and clinically inapparent immune deficiency, which possibly may be related to an inability to recognize and destroy cell mutants. Virus is more active in immunedeficient animals and tumour viruses may penetrate during the period of early infancy. Chronic infection of the intestine results in reticular hyperplasia of the mesenteric nodes. These factors alone or together may lead to lymphoma of the intestine or mesenteric nodes.
The severe infantile intestinal infection cannot be the sole cause of the lymphoma, since intestinal lymphoma occurs also without being associated with sprue-like atrophy of the mucosa. It most probably is, however, the localizing factor, explaining the high incidence of intestinal lymphoma amongst the poorer population of the Middle East and at an appreciably younger age than elsewhere.
